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Exploring the Experiential Reading Differences between
Visual and Written Research Papers
Bryan F. Howell, Asa R. Jackson, Henry Lee, Julienne DeVita and Rebekah Rawlings
https://doi.org/10.21606/drs_lxd2021.03.247
Visual or pictorial research papers have emerged in recent years in academic conferences as a nonwritten archival contribution. Dual Coding Theory teaches us that visual knowledge is distinct from
written knowledge and is arguably a universal language (Dreyfuss, 1984), with the ability to
communicate complex ideas with clarity, precision, and efficiency (Tufte, 2001). This study explores
the reading experience differences between visual and written research papers containing identical
content from design, engineering, and business disciplines. Reading experiences were assessed using
a ‘think, feel, and do’ survey, and comprehension was assessed with a quiz. Participants tracked time
spent reading and how many times they revisited information. Visual papers provide an improved
overall reading experience. Quiz comprehension results were mixed, showing no advantage of one
modality over the other. Participants reading visual papers revisited information twice as much as
those reading written papers. Designers, engineers and businesspeople were favourably united in
their visual paper reading experience ratings but were not on their written paper ratings.

Keywords: Visual Papers; Pictorial Papers; Non-Written Academic Output; Design Learning;
Assessing Reading Experiences

Introduction
Academic conferences, symposiums, and journals have recently begun adopting technical advancements to
publish non-written output called pictorials or visual papers as a standard form of knowledge dissemination.
For example, in 1990, the academic journal Postmodern Culture (Postmodern, 2018) became the first
electronic peer-reviewed journal, a pivotal leap in academic publishing. Ten years ago, the JoVE journal, the
first peer-reviewed scientific video journal, embraced digital publishing advancements and utilised visual
formats to disseminate knowledge (JoVE, 2021).
More recently, organisations such as the Association for Computing Machinery’s, Creativity and Cognition
Special Interest Group have begun processing pictorial contributions at their conference using the same review
standards as research papers. These non-written outputs are recognised as an archival contribution and
presented and archived as equivalent to full papers (Pictorials, 2021). Other organisations that have adopted
the same initiative include the Design Research Society’s Learn X Design conference (LearnxDesign, 2021) and
The International Association of Societies of Design Research (IASDR, 2021). However, not all organisations
have committed to recognising non-written output as a valid form of knowledge dissemination. For example,
the Design Society’s (DS), Engineering and Product Design Education (E&PDE) conference welcomes visual
papers at their conference but does not recognise them as archival contributions and does not publish them in
conference proceedings (E&PDE, 2019).
Academic epistemology is rooted in written literacy, with most original research papers published in written
text format reflecting the long held psychological position that ‘the language of thought is unimodal and
abstract, viewed as internalised words and sentences’ (Paivio, 1991). This belief in linear modes of
communication has built and maintained the dominant structure of epistemology within academic publishing.
However, experimental psychologists in the 1960’s began recognising the powerful mnemonic effects mental
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imagery had on memory performance over verbal stimuli (Yates, 1966). In the 1970s, the psychologist Allen
Paivio (1991) ran quantitative experiments demonstrating that ‘cognition is served by two modality specific
systems that are experientially derived and differentially specialised for representing and processing
information concerning nonverbal objects, events, and language’ laying the foundations for Dual Coding
Theory (DCT). The primary distinction in the theory is that verbal and nonverbal processes organise and
transform information differently. The verbal system generates ‘sequential’ structures of complexity (phrases,
sentences) while the nonverbal system generates transformations on: (a) ‘spatial dimension’ (size, shape...),
(b) sensory properties (colour, sound, touch…) and (c) movement (time, motion…). DCT experiments
demonstrated that human learning, memory, and thought are multimodal and can be amplified through
imagery (Paivio, 1991).
Given that imagery plays a significant role in cognition, it is not surprising that academics have begun taking
advantage of technological advancements that allow multiple forms of coding. By utilising visuals, movement
and sensory modalities, researchers can increase their ability to communicate and disseminate their findings.
Multiple studies have shown how visual diagrams or tables decrease the amount of time it takes a reader to
understand complex concepts (Ainsworth, 2008). Tufte (2006) reports that pairing maps and images with
words (multimodal coding) can improve cognition and memory. Paepcke-Hjeltness (2021) discusses how the
theory of dual coding aligns with the goals of sketchnoting to analyse, synthesise and communicate ideas and
information with more significant impact. The pioneer of modern data visualisation, W.E.B. Du Bois noted that
dry, academic prose was not quite as engaging, memorable or applicable as visuals (Edward et al., 2018). In
some fields, visuals are considered universally comprehensible (Dreyfuss, 1984; Tufte, 1990) and can
communicate complex ideas with clarity, precision and efficiency (Tufte, 2001). These examples suggest that
diversifying modes of coding in academic publishing should enable improved reading and learning experiences.
Visual papers are trending in academic circles; however, there is little previous research on how readers
perceive them. Do visual papers provide a better, worse or simply a different method of conveying
information? This paper explores how unimodal papers (written) and multimodal papers (visual) are
experienced by individuals from three different disciplinary backgrounds: designers, engineers and
businesspeople.

Method
This study explores the reader’s experience with unimodal and multimodal research articles by utilising the
250-year-old tripartite psychological classification of all mental activities–– ‘the cognitive, affective, and the
conative aspects; that is to say, every instance of instinctive behaviour involves a knowing of something or
object, a feeling in regard to it, and a striving towards or away from that object’ (Mendelssohn, 1755, and
McDougall, 1921, as cited in Hilgard, 1980).
The design community has translated these psychological classifications into designerly terms: think
(cognitive), feel (affective) and do (conation). ‘Think, feel, do’ is frequently used by contemporary designers in
creating experience maps. These maps often include business related components to help companies visualise
the attitudes and behaviours of users and provide a deeper understanding of consumers’ needs and desires, or
in our case, participant reading experiences (Adaptive Path, 2013). For this study, participants completed a
think, feel, do questionnaire after reading the paper’s introduction, method, results, and discussion sections.

Disciplinary Value Differences
Participants from design, engineering and business were recruited to explore whether disciplinary character
traits and values affect the reading experience. Hamilton (2019) observed disciplinary differences in
communication and ways of knowing between design, engineering, and business students and found
fundamental moral value differences between the three disciplines using The Moral Foundations
Questionnaire (Haidt et al., 2008). Finally, this study tracked participant ratings by discipline to explore
whether disciplinary methods of thought, memory and thinking respond differently to unimodal or multimodal
reading experiences.

Survey Tools
A questionnaire was created and administered to participants using Adobe Acrobat with checkboxes and free
answer boxes. The questionnaire was emailed to participants who completed the form on their personal
computer and emailed results back to the researchers.
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Participants
A convenience sample of 30 adult participants completed the questionnaire. The gender ratio was unequal,
with 11 participants identifying as female and 19 as male. The females varied in age from 21 to 61, with a
mean age of 31.45 years. The males varied in age from 21 to 52, with a mean age of 29.00 years.
All participants were recruited from three disciplinary domains: design, engineering, and business—fourteen
of the participants identified as designers, eight as engineers, and eight as businesspeople. Panellists were
located primarily in the Mountain West and East Coast of the United States. Nine participants identified
themselves as industry professionals, 19 as higher education students, and two as neither students nor
professionals.
Researchers and participants incorporated COVID-19 parameters throughout the study, and panellists received
no compensation for participation.

Stimuli
Participants received a fillable PDF packet containing (a) study instructions, (b) either a visual or written paper
of identical content, (c) reading experience surveys and (d) a quiz. A previously published visual paper about
creativity methods (Howell et al., 2020) was used for the study. This paper was initially written in a visual
format and was translated to a written format. Multiple researchers reviewed the content of both papers to
assure matching content (Fig. 1).
The visual and written papers are physically subdivided into five significant sections: (a) abstract, (b)
introduction, (c) method, (d) results and (e) discussion. Each section ends with a survey assessing the reader’s
experience reading that section and the time it took to read the section. The abstract section and
accompanying survey acted as a primer to introduce participants to the paper’s general content and structure.
For participants who had not previously read a visual research paper, this allowed them to practice the format
before continuing with the study—in addition, completing the survey questions at the end of the abstract
prepared participants to monitor critical aspects of their reading experience. Study results excluded the
abstract survey ratings.

Figure 1. Shows the Method section of both the visual paper on the left and the written paper on the right. Both samples
convey the same information.

Surveys
The surveys assessed participants’ cognitive (think), affective (feel), and conative (do) experiences while
reading the paper. The questions utilised a five-point scale, anchored with the endpoints ‘Not at all’ (1) and
‘Very’ (5) and incorporate three or four words reflecting the think, feel, do categories. Participants also tracked
the time it took to complete each section and the number of times they revisited paper content. Participants
recorded both elapsed and cumulative time in minutes and seconds at the end of each completed section.
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Quiz
A nine-question quiz was administered after the reading was completed to assess comprehension. The first
question asked participants to recall product examples discussed in the paper. Questions two and three
identified the total number of study participants and the referenced professional design discipline. Question
four reviewed the paper’s idea generation methods. Questions five and six identified high and low numerical
performance scores in the results section. Question seven identified steps in the study process. Questions
eight and nine identified the number of student samples collected and the percentage increase in student idea
creation in the study experiments.

Background
The last section of the packet collected participant’s names, ages, status (student, employed in industry, or
other), disciplinary background, and whether they had heard of or read a visual paper before this study.
Participants also described the ‘reading experience in one word’.

Procedure
Participants were emailed the digital packet, informed that completing the study would take between 15 and
25 minutes and requested the packet be returned within two days of receiving it. Next, participants used their
computers and chose when and where to read and respond to the study questions. First, they read the study
instructions explaining the packet contents, including all materials and their organisation, which included
explanations of the sample research paper content and the purpose of the primer section, the experience
surveys, the quiz and demographic data collection.
Participants then read either the visual or written paper and responded to the four section surveys and tracked
their elapsed time. Participants were free to revisit the paper’s content during this portion of the study and
asked to track how many times they revisited information. Participants were asked to answer the quiz
questions without revisiting any portion of the research paper they read. Finally, they filled in their
demographic and background information, saved the file and emailed it back to the researchers.

Data Analysis
Researcher’s input received data into a spreadsheet and sorted it by visual and written papers, and the three
disciplines: design, engineering, and business.

Results
The results portion of this paper is divided into three sections. Section 1.0 compares the visual paper results
with the written paper results from all respondents. Section 2.0 compares the disciplinary differences between
visual and written paper results. Section 3.0 reports participants prior knowledge of visual papers and provides
a single word assessment of their reading experiences.

Section 1.0
Average total ratings for both the visual and written paper.

Cognitive/Think Experience
Participants rated their experience reading based on four aspects of cognition: (a) coherence, (b) clarity, (c)
precision, and (d) succinctness, on a scale from 1: not at all, to 5: extremely — the higher the number, the
better the experience.
Table 1. Cognitive word ratings

Paper

Coherent

Clear

Precise

Succinct

Visual

4.22

3.95

4.03

4.28

Written

4.07

3.92

4.15

3.82

% Difference

3.56%

0.84%

-2.89%

10.89%

Participants who read the visual paper noted higher coherence, clarity, and succinctness, while the
participants who read the written paper noted a higher level of precision.
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Positive Affective/Feel Word Ratings
Participants rated their experience reading based on four aspects of positive word emotions: (a) pleasure, (b)
satisfaction, (c) confidence, and (d) interested, on a scale from 1: not at all, to 5: extremely — the higher the
number, the better the experience.
Table 2. Positive emotional word ratings

Paper

Pleasure

Satisfaction

Confidence

Interested

Visual

4.03

3.97

4.00

3.98

Written

3.11

3.28

3.78

3.71

% Difference

22.79%

17.20%

5.42%

6.93%

Participants who read the visual paper rated their experience higher in pleasure, satisfaction, confidence, and
interest. However, the data shows remarkably disparate levels in ratings of pleasure and satisfaction.

Negative Affective/Feel Word Ratings
Participants rated their experience reading based on three aspects of negative word emotions: (a) irritation,
(b) frustration, (c) distraction, on a scale from 1: not at all, to 5: extremely. For comparison between positive
and negative emotional experiences, the numeric data from the negative emotional word experience ratings
were reversed –– the higher the number, the better the experience.
Table 3. Negative emotional word ratings

Paper

Irritation

Frustration

Distraction

Visual

3.98

4.05

3.73

Written

4.18

4.23

3.77

% Difference

-5.02%

-4.53%

-0.89%

Participants who read the written paper rated their experience as less irritating, frustrating, and distracting.

Conative/Do Ratings
Participants rated their likelihood of taking action on three accounts: (a) citation, (b) sharing with peers and (c)
application, on a scale from 1: not likely to at all, to 5: extremely willing to –– the higher the number, the
better the experience.
Table 4. Conation ratings

Paper

Citation

Peer Sharing

Personal Application

Visual

3.00

3.17

3.36

Written

2.72

2.98

3.15

% Difference

9.44%

5.79%

6.24%

Participants who read the visual paper were more likely to cite, share and apply the information from the
sample research paper.
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Combined Think, Feel, Do, Reading Ratings

Figure 2. Total combined average of visual versus written reading experience for the think, feel, do categories

The total combined average for each category indicates that readers generally have a better experience
reading visual papers than written papers.

Average Number of Times Participants Revisited Information

Figure 3. Average and Total number of times participants revisited the research papers content while they were reading

Participants who read the visual paper revisited information 47.83% more, or twice as often, as participants
who read the written paper.

665

Quiz and Timing Results

Figure 4 (left) is the percentage of correct answers for the quiz questions by both visual and written papers. Figure 5 (right)
indicates how much time, in minutes and seconds, it took participants to complete the reading portions of the packet. The
quiz timing is excluded from the total.

Average quiz results indicate that participants who read the written paper took slightly less time (within a
minute) than those reading the visual paper. In addition, participants who read the visual paper took less time
to read the introduction, results, and discussion sections but took slightly longer to read the method section.

Section 2.0
Average total ratings for both visual and written papers in design, engineering, and business disciplines.

Reading Experience by Disciplines
The averages for the think, feel, do categories of the survey by the three disciplines, design, engineering and
business, are reported in Fig. 6 for the visual paper and Fig. 7 for the written paper.

Figure 6. Scores from the reading experience surveys showing the disciplinary differences for visual papers
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Figure 7. Scores from the reading experience surveys showing the disciplinary differences for written papers

By comparing Figs. 6 and 7, it is evident that the reading experience is relatively similar between the disciplines
for visual papers. In contrast, the reading experience is entirely dissimilar between the disciplines for the
written paper. The visual paper scores are within 0.3 points for the cognitive, positive and negative affective
word experiences, while the conative score is nearly a 1.0 difference. On the other hand, the written paper
scores indicate a 1.0+ difference in cognitive and positive word effective scores, just under 1.0 score difference
in conative and a .5+ difference in negative affective words.
Combining Fig. 6 and 7 into a single graphic, Fig 8, indicates that the designers reading experience in both
modalities are generally more similar than for the businesspeople and engineers. The designer’s greatest score
difference was a .5+ in the positive affective word category. In contrast, the engineers report the greatest
ratings difference in the cognitive category with a .2+ difference and a 1.3+ difference in the positive word
category, more than double the difference of the designers. Businesspeople showed the greatest score
difference in both the negative word and conative categories. Engineers also show a noticeably lower written
paper reading experience compared to other disciplines.

Figure 8. Fig. 6 and 7 combined into a single graph showing the reading experience survey scores by discipline
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Revisiting Information by Discipline

Figure 9. The number of times participants revisited information in the study research paper by discipline

Participants in each discipline reported they revisited information significantly more reading the visual paper
as the written paper. This graph is also interesting because it highlights noticeable differences between the
disciplines in how often they revisit the information in both modalities. Designers are revisiting information
twice as often as businesspeople in both papers.

Quiz results by Discipline
The nine-question quiz results, Fig. 10, indicate that businesspeople perform the same in both modalities.
However, the engineers and designers who read the written paper performed nearly 15% better (engineers)
and 7% better (designers) than those that read the visual paper.

Figure 10. Percent of correct answers for the quiz questions by discipline between for both written and visual papers

Timing Results by Discipline
Study participants timed how long it took to read their respective papers.
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Figure 11. Indicates how much time, in minutes and seconds, it took participants to complete the reading portions by
discipline. The total average for visual and written papers (Fig 4) is shown in the background. Again, the quiz timing is
excluded from the total.

In the previous section, Fig. 4 indicated that visual papers took longer to read than written papers. However,
when time is broken out by discipline, designers and businesspeople read the visual paper in 22% (2.33 m) and
15% (1.31 m) less time than the written paper, while engineers took 19% (2.56 m) longer to read the visual
paper. These results suggest that participants disciplinary differences might significantly affect how
participants react to unimodal (primarily linear) or multimodal (including spatial, sensory, movement) coding
methods. This performance difference between disciplines is notable and needs further study.

Section 3.0
Results of participants prior knowledge of visual papers and provides a single word assessment of their reading
experiences.

Single Word Results
A brief questionnaire at the end of the study asked participants to describe their reading experience in one
word.
Table 5- The percentage of positive, neutral and negative single words reported by participants regarding their reading
experience

Positive Words

Neutral Words

Negative Words

Visual Paper

60%

27%

13%

Written Paper

47%

33%

20%

Words depicted in larger type in Fig. 12 were repeated by multiple participants. The descriptor words have
been interpreted and organised by the researchers as depicting negative, neutral, and positive reading
experiences from left to right.
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Figure 12- A word map indicating positive, neutral and negative individual words reported by participants regarding their
visual or written paper reading experience

Previous Experience with Visual Papers
Participants were asked whether they had 1) heard of a visual paper before or 2) read a visual paper before.

Figure 13- Number of participants who have previously heard of and read visual papers

Six designers, three engineers, and zero businesspeople had heard of visual papers before this study. One
designer, one engineer and zero businesspeople participants had read a visual paper before this study. In total,
30% (9) of all participants had heard of a visual paper before this study, and 6.66% (2) of all participants had
read a visual paper before this study. While visual papers may be trending in academic conferences, they are
not yet commonly known or read.

Discussion
Think / Cognitive Differences
The flat cognitive reading responses (Table 1, Fig. 2) indicate that basic cognition occurs equitably between the
two modalities. Researchers incorporated content revisiting, percentage of correct quiz responses and total
time reading to explore the cognitive differences between the two modalities. Quiz results and reading also
suggest cognition is equitable between the two modalities. However, that content revisitation occurred twice
as much in the visual paper than the written paper and is not currently understood and discussed below.

Feel / Affective Differences
The positive affective word responses indicate that visual paper readers experienced increased pleasure,
satisfaction, confidence, and interest in the reading experience (Table 2, Fig. 2) than the written paper’s
readers. However, in contrast to those results, the negative affective word responses, irritation, frustration,
and distraction, slightly favoured the written paper over the visual paper (Table 3, Fig.2). This seeming
contradiction in results could be caused by participants well established familiarity reading verbal papers and
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the newness and excitement of reading visual papers.
Another possibility to explain the distinct positive word score difference between visual and written papers is
that images could be more stimulating to interpret as they might require more mental explorations to define
the message and meaning.
Studies have shown that emotions have a significant impact on cognition, attention, and memory. For
example, Tyng et al. (2017) and Dolan (2002) have shown that emotion impacts learning. That a visual and
written paper with identical content cause different emotional responses supports the notion the humans
respond well to multimodal presentations involving imagery and that visual papers could increase cognition.

Do / Conative Differences
An essential currency within academic publishing is a citation, which generally indicates a paper’s impact. The
visual paper used in this study is slightly more likely to be cited and shared than the written paper (Table 4 and
Fig. 2) indicates that utilising imagery amplifies dissemination. This result is possibly due to the increased
positive emotional experience that occurred reading a visual paper. It could also reflect our contemporary
culture that enables imagery to be easily shared and consumed over mobile phones and is thus more
accessible in specific contexts. Further study is needed to understand this phenomenon as visual papers are
not currently found in traditional research paper outlets, but results indicate that visual papers might innately
provide easier dissemination and citation than written papers.

Disciplinary Differences in Reading Experiences
The differences in reading experiences between design, engineering, and businesspeople participants varied
noticeably between visual and written papers, as shown in Figs. 6, 7, and 8. This result introduces several new
questions. For example, why does the visual paper (Fig. 6) display relative consistency in reading experience
while the written paper (Fig. 7) shows a dispersed reading experience? Would different disciplines improve
their cognitive, affective and conative conditions if knowledge was created and disseminated using multiple
modes aligned with their disciplinary values? What are those disciplinary differences, are they innate in the
individual or instilled by the disciplinary training they go through?
Participant anecdotes highlight the disciplinary value differences of multimodal papers. For example, one
study participant from design described reading the visual paper as ‘fun,’ a term not often heard in the
academic publishing community. On the other hand, another participant from engineering, who had never
heard of or read a visual paper, observed: ‘I found the use of most images throughout this paper often
unnecessary and a waste of space, time and effort’.
In any case, these outcomes suggest that multimodal content (visual) provides increasing equitable reading
experiences between multiple disciplines over unimodal (verbal) content and that a visual-based genre of
academic papers, when normalised, could become the favoured form of dissemination in the future.

Revisiting Information
Results showed that participants revisited visual papers twice as often as written papers overall and between
the three disciplines. On average, designers revisited information in the visual paper a total of 4.14 times,
which is 1.65X more frequent than engineers, and 2.36X more frequent than businesspeople. Similarly,
designers revisited the written paper’s information a total average of 2.05 times, which is 1.64X more frequent
than engineers, and 2X more frequent than businesspeople. Thus, overall, designers revisited information in
both the visual and written papers more than engineers and businesspeople, even though engineers took the
longest time reading both the visual and written papers.
Researchers debated whether this was a positive outcome indicating participants felt comfortable returning to
previous information to reinforce content or a negative outcome because they were struggling to comprehend
the material. Alternatively, this could also be the natural results of reading unicode or multicode information
and is neither positive nor negative but the natural way readers practice multicode learning (Paivio, 1991). It
could also represent confusion with the medium, methods, or a lack of interest in the paper’s topic. This
phenomenon requires further research and insight to meaningful explain the motive behind revisiting content.

The Quiz
Results from the quiz portion of the study reveal few definitive discoveries. Fig. 4 illustrates little difference in
quiz results, and Fig. 10 show that engineers perform better in both modalities than the other disciplines and
increasingly so if they had read the written paper. There was measurably no difference in performance for the
businesspeople, and the designers performed slightly better with the written paper. The researchers believe
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the quiz portion of the paper needs to be upgraded for future studies and the results statistically assessed.

Timing
The length of time it took to read a visual paper versus a written paper was similar when measured
wholistically against each other, even though participants revisited information twice as often on a visual
paper than on a written paper (Fig. 5 and Fig. 11). However, disciplinary differences were notable. Engineers
required the longest amount of time to read visual papers, designers took the second-longest, and
businesspeople took the shortest amount of time. The designers took the longest for written papers, then the
engineers and then the businesspeople, indicating a difference in how the different disciplines consume
information. Surprisingly, the designers and engineers trained in visual communication took more time reading
than the businesspeople.
It is also notable that it was the first time that most participants had ever read a visual paper. The amount of
revisiting combined with the lack of experience reading visually is a striking phenomenon and counterintuitive.
This outcome indicates there is some level of efficiency gained in visual paper over written papers.

Single-word Responses
When asked to describe the visual paper in a single word, participants provide 60% positive words versus 27%
neutral words and 13% negative words. In comparison, the written paper received a less warm response. For
example, two participants that read the visual paper described it like a ‘story’ or ‘picture’ book, while two that
read the written paper described it as ‘sophisticated’ and ‘normal.’
For the visual paper readers, clear connections were made between the paper and general visual literature,
such as children’s picture books. Beckett (2012), a researcher on children’s literature, states that picture books
are considered the ultimate crossover genre... because of their multimodal format or otherwise ‘inescapably
plural’ attributes (Lewis, 1990). Beckett also states that ‘innovative graphics between text and image provide
multiple levels of meaning and invite readers on different levels by all ages. Thus, it is plausible that research
published through visuals might be accessible to a broader audience, similar to picture books.

Familiarity
The data in this study demonstrated that most study participants were not familiar with visual papers; only
30% of participants had heard of visual papers, and a mere 7% of participants had ever read a visual paper
before. Compared to the 100% of participants who had heard of and read a written paper before, one could
argue that this is an unequal starting ground for assessing and comparing comprehension rates between
written papers and visual papers. An argument could be made that in this study, the data yielded from the
comprehension scales of visual papers are disadvantaged due to the participants’ lack of familiarity and
practice engaging with the visual method of presentation in comparison to the written method of
presentation. In future studies, to create a fairer assessment when comparing the comprehension rates of
visual and written papers, it may prove beneficial to obtain a group of study participants who have experience
reading visual papers and written papers.
There are, however, some benefits of testing the comprehension rates of individuals who are unfamiliar with
the practice of reading visual papers. For example, collecting data on the time it takes for individuals to read a
visual paper, more specifically, the individuals who have never read a written paper, could provide insight into
visual communication efficiency.
The average reading time of the participants who had never read a visual paper before was 12 minutes and 29
seconds. The average time of the 15 participants, all of whom had read a written paper before, was 12 minutes
and 49 seconds. The data shows that, on average, the participants who had never read a visual paper read the
visual paper an average of 20 seconds faster than the students who read the written paper.
Furthermore, on average, the participants who read the visual paper revisited the content from each section
47.84% more often than those who read the written paper. When contrasting this revisitation data against the
overall time averages, the increase in revisitation rates among readers of the visual paper implies that the
visual paper readers were exposed to the content more times than the readers of the written paper and
managed to do so in less time. Of course, it must be noted that reading speed and revisitation rates may not
correlate with comprehension rate; however, the efficiency rate of visual communication is relevant.

Looking Forward
This research study was a preliminary effort in measuring and assessing the experience of reading visual
papers. The results of this data have provided researchers with insight into the study’s content that were
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adequate and those that need improvement. The study’s successful aspects included reading experience
scales, revisitation measurements, the compilation of demographic information and the qualitative
questionnaire. Aspects of the study that require modifications include the quiz structure, timing methods and
the study’s distribution format.
In subsequent research, sample sizes will need to be larger and more equally distributed between the design,
engineering, and business disciplines. Future research may also benefit from study participants who are
familiar with reading visual papers. The more extensive study will utilise internet-based software to distribute
the study and automatically track participants timing. Additionally, the quiz’s general goals and related
questions need to be revised for clarity.

Conclusion
As addressed in our study, the results support the hypothesis that visual papers affect how readers interact
with, understand and experience knowledge. The increase in positive emotions and emotions associated with
reading the visual paper indicates that visual papers may be more accessible, memorable and engaging than
their written counterparts. Results also indicated that visual papers are more likely to be cited, shared and
applied. These results point to the overall benefits of continuing to develop multimodal (visual) papers for
journals and conferences.
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